Multiplying by a and summing for i and a, we obtain in consequence of (2.1)
( 1 = log, 
If the affine patameter s is unaltered by the infinitesimal transformation, it follows from (2.7) and (3.3) that (pi as defined by (3.5) are zero. In this case equations (3.6) become e= kk (3.8) According as 4"s satisfy (3.6) or (3.8) we say that equations (3.1) define a projective or affine infinitesimal displacemepnt of the space into itself.
4. Suppose that we have a solution {' of (3.6) and (3.7), and that the coordinates xi are chosen so that in this coordinate system3 In consequence of these equations we have:
When an affinely connected space admits a projective or affine infinitesimal displacement of the space into itself, the finite group GC generated by it transforms paths into paths. In fact, for the chosen coordinate system the equations of the finite group are Xi1 = Xi + a, la = Xa (a = 2, ...., n)
where a is a parameter. For this transformation equations (2.4) reduce to IAk = "jk* In consequence of (4.3) this condition is satisfied for a projective displacement. For an affine displacement we have from (4.2) that rLJk is independent of xl so that the theorem follows in this case also.
Moreover, we have shown incidentally that:
The most general atlinely connected manifold which admits a finite group G1 of affine displacements into itself is given by taking for rLk functions of (n-I ) of the co6rdinates. 5. The conditions of integrability of equations (3.6) are tBjklh-t h Bjkl + tjjBh + t Bh,a + th Bjkh = 5,,k -5isoj,I + 5(1k -k,).
By means of these equations it can be shown that if t and 2 are solutions of (3.6) and X1f and X2f are the corresponding generators, then the Poisson operator (X1X2-X2X1)f defines another projective or affine displacement, according as (pi are different from zero, or are zero. For a Riemannian geometry motions are affine displacements and the displacements which send geodesics into geodesics without preserving the arc are projective. In these cases the equations are obtained by replacing Tk by the Christoffel symbols of the second kind.
The question of the existence of solutions of (3.6) or (3.8), together with further developments of this theory, will be presented in a later paper. 1 Eisenhart, L. P., and Veblen, O., these PROCEEDINGS, 8, 1922, p. 21. 
